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光峰位于近红外，从而限制了 Ge 材料在光学器件上的应用。而纳米尺寸的 Ge
是直接带隙半导体，在光学和电学方面表现出特别的物理化学性质。与 Si 相
比，Ge 具有 0.67 eV 的窄带隙、电子和空穴的有效质量小、载流子迁移率高，











溶剂在 Au(111)和 Pt（111)表面构建 Ge 原子线并进行量子电导测量。主要研究
内容和结论如下： 
1、利用电化学循环伏安技术和现场 STM 技术，研究了离子液体 BMIPF6
中 Ge 在 Au(111)和 Pt(111)表面的电化学沉积过程，探讨了不同基底上 Ge 的电
沉积行为。研究表明，Ge 在 Au(111)和 Pt(111)表面的电沉积行为基本一致，包
含四价 Ge 还原为二价 Ge，两层欠电位沉积，以及 Ge 的本体沉积等过程。第




构筑，在 Au(111)和 Pt(111)表面得到了 Ge 的纳米团簇阵列，并测量了该过程中
















线都倾向于在 0.025、0.05 G0处出现台阶，同时电导统计图显示 Ge 的量子电导
也都集中分布在 0.02 G0到 0.15 G0之间。这表明用本实验方法构建 Ge 原子线时
发生的是 Ge 的同质断裂，统计数据体现的是 Ge 的量子输运性质，没有受到基
底材料的影响。在较高的电导区间内，观察到了半导体量子电导研究中普遍存
在的 0.5 G0处的电导台阶。 
3、初步研究了光照对 Ge 电沉积行为的影响。与无光照条件下的电沉积过
程相比，在波长为 650 mn 的红光照射下，Ge 在 Au(111)表面的起始沉积电位正
移了 60 mV，第二层欠电位沉积成长过程明显加快，第一层欠电位沉积的溶出
过程伴随着 Au(111)表面的严重刻蚀；在波长为 532 nm 的绿光照射下，Au(111)
表面刻蚀发生在第一层欠电位沉积基本完全溶解之后，且程度轻于红光下
Au(111)的刻蚀。发生上述刻蚀现象的可能原因是光照下沉积 Ge 与 Au(111)表
面有较强的相互作用。红光和绿光下 Au(111)表面发生刻蚀的时间和程度不同






















Bulk Ge is an indirect gap semiconductor, which has the properties of small 
optical band gap, low luminous efficiency, luminescence peak located at near-
infrared. These properties limit the applications of bulk Ge materials in optical 
devices. Ge nanocrystallites are direct gap semiconductors, which have unique 
optical and electrical properties. The advantages of higher mobility of carr iers 
and smaller effective mass of electrons and holes over Si make Ge more 
suitable for electronic and optoelectronic devices. Therefore, much attention has 
been paid to the preparation of Ge nanostructures and their properties. So far, various 
Germanium nanostructures have been prepared by several means, while their 
morphology, structure, optical and electric properties have been studied. However, 
the quantum conductance of nanostructured Ge is not well understood, which is 
a key property and important for designing the nanodevices. Meanwhile the 
construction of atomic-sized Ge nanowires and their quantum transport 
property are an important content in the field of nanoelectronics.  In recent years, 
researches on quantum conductance of Ge have been carried out by means of 
STM-BJ, in which the heterojunctions between semiconductor and metal have 
been constructed and the conductance of nanowires fromed before the breakage 
of the heterojunctions has been investigated. However uncertain breakages 
(homogeneous or heterogeneous) make it difficult to interpret the results. The 
technique of electrochemical STM-BJ based on ―jump-to-contact‖ mechanism 
(ECSTM-BJ) can successfully realize the process of heterogeneous contact and 
homogeneous breakage. 
In this thesis, we investigate quantum conductance of Ge by means of 
electrochemical STM-BJ based on ―jump-to-contact‖ mechanism. Germanium 
nanowires between Pt/Ir tip and Au(111) or Pt(111) surfaces are fabricated for  
quantum conductance measurements in ionic liquids. Detailed research contents 
and main conclusions are as follows: 
1. The electrodeposition of Ge in BMIPF6 ionic liquid on Au(111) and 
Pt(111) surfaces have been investigated by CV and in-situ STM. The first 
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first UPD layer is a film-like sub-monolayer with some cracks. The second 
UPD layer distributes on the first layer, which consists of some small Ge 
clusters. The above results can provide important information for selecting 
potentials for quantum conductance measurements of Ge.  
2. The nanostructuring of Ge has been realized by ECSTM-BJ. The cluster 
arrays of Ge have been fabricated on Au(111) and Pt(111) surfaces. The 
conductance curves tend to exhibit plateaus at 0.025 and 0.05 G0. The 
conductance histograms show that the conductance of Ge nanowires is confined 
between 0.02 G0 and 0.15 G0. These results suggest that the quantum 
conductance of Ge is free from the influence of substrate materials and the 
measurement results do reflect the quantum transport properties of Ge. In high 
conductance region, the conductance plateaus close to integer multiples of 0.5 
G0 can be observed, which is consistent with the known facts in the field of 
quantum conductance of semiconductors. 
3.  The influence of illumination on the behaviors of Ge electrodeposition 
has been investigated preliminarily. Compared with the behaviors of Ge 
electrodeposition without illumination, the onset potential of Ge deposition 
under red light with wavelength of 650 nm shifts 60 mV positively and the 
growth of the second UPD layer is faster. Au(111) surfaces have been etched 
seriously during the dissolution of the first UPD layer. Au(111) surfaces have 
also been etched after the dissolution of the first UPD layer under green light 
with wavelength of 532 nm, but it is not as serious as that being illuminated 
under red light. The etching should originate form the strong interaction 
between deposited Ge and Au(111) under illumination. 
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